INTRODUCTION

(PT) ridership, notwithstanding its potential role in increasing it and improving customer
provided by the smartphone application developed within the research project Optimod"Lyon.
10
This paper aims at assessing the effectiveness of multimodal real-time information systems, 11 pointing out the limitations before their use and recording the changes induced on travel 12 behaviour.
13
The next section describes the methodology for data collection and analysis. The results 14 are presented in section 3 while section 4 discusses those results and compares them with the 15 relevant literature.
17
METHODOLOGY: THE SURVEY AND THE DATA ANALYSIS
18
The Lyon Metropolitan Area, under the Grand Lyon authority, covers an area of 512 km² (58 19 municipalities) with a population of about 1.3 million people. Lyon is an important centre of 20 economic development and it is the second French metropolitan area after Paris.
21
Participants to the survey were selected according to a stratified sampling plan based on 22 gender; age; education; occupation; income; presence of children in the household; travel pattern 23 (travel time, scope, used mode, origin and destination). A sample size of 50 people was recruited 24 by a specialised agency following the defined sampling plan. The sample was not designed to 25 represent the local or national population, but to include different users' profiles so as to better 26 test all possible behaviours and reactions to the use of application.
27
The survey administered to the sample followed a quali-quantitative approach based on 28 two tools: the web-questionnaire and the focus group that were meant to work in an integrated 29 way.
30
The web-questionnaire, created with the Google form platform, was addressed to the (Samsung Galaxy S3 mini) was presented as incentive.
40
The ex-ante and ex-post questionnaires consisted of five sections: travel habits, attitudes 41 towards mobility, environmental issues, familiarity with, and interest on the technological tools,
42
and Optimod'Lyon application. The focus group followed a similar pattern, investigating the the collected data and to assess the effectiveness of the application. The BMDP Statistics 23 Software (20) was used for these analyses.
24
To identify the TPB factors structure, a principal component analysis with quartimax 25 rotation was conducted on 10 questionnaire items. For samples with less than 60 participants, 26 items can only be acceptable if communalities mount at least to 0.60 (21). Therefore, two items 27 were removed in the first analysis. In the second analysis, sampling adequacy (Kaiser-Meyer-
28
Olkin) indicated a mediocre compact of correlations (0.608) and the analysis of sphericity 29 displayed a strong relationship between the items (df=28, p<0.001), both of which showed that 30 factor analysis is appropriate for this measure. Factors were extracted on the basis of eigenvalue 31 greater than 1, percentage of variance accounted, percentage of variance explained by each 32 factor, number of items with significant factor loadings and factor interpretability (22).
34
RESULTS
35
Participants are evenly gender-balanced (25 women and 25 men), their ages ranging from 23 to 36 68. As for education, 32% hold a university degree while 68% have not attended university and 37 two of them (4%) have no diploma.
38
34% have an average gross household income of 3,000-5,000 €/month, while 48% earn 39 1,500-3,000 €/month; only 8% get less than 1,500 €/month. As regards household composition. section shows the potential barriers for using the app and evaluates the constructs of the TPB.
10
The second section presents the effects of the app on travel behaviour, comparing the answers 11 provided by the panel to the two-stage questionnaire.
13
3.1 Ex-ante results: barriers to use and behavioural constructs 14 The majority of the participants owned a smartphone (41 out of 50) and they acknowledged to 15 be skilled users of technology, showing a high level of interest towards technological devices.
16
When choosing a route to an occasional place, they mainly used web sites (e.g. Mappy or Via
17
Michelin) to get the information (44); the second most used tool is the GPS navigator (31), the 18 third one being apps like Google maps (28).
19
More than half of the participants (27) considered that apps help them in their daily life, 20 and found (31) that some apps are enjoyable to use. As for the willingness to discover new apps,
21
22 persons liked to do it.
22
The principal component analysis (PCA) allowed finding out three main factors, 23 matching the theory of planned behaviour. Table 1 shows the rotated matrix and includes all 24 loadings >0.30, highlighting in bold the loadings of the items used to identify each factor. Note: All factor loadings > .300 (or<-.300) are shown. Loadings of items used to identify each factor are in bold; other loadings are italicized. SN
7
= subjective norms; ATT = attitudes towards the behaviour; PBC = perceived behavioural control.
8
A 1 to 5 scale was used to inquire about the intention to change transport mode, 1 and 2 9 expressing of the least willingness to change travel behaviour while 4 and 5 show the opposite.
10
People responding (3) were considered undecided and, thus, left out.. Table 2 in regressions using these variables as predictors (21).
5
A logistic regression was used to understand the ability of the TPB model to explain the 6 modal change intention. SN, ATT and PBC were entered simultaneously in the regression where
7
ATT and PBC constructs were significant (p<0.05) and SN construct was not. Then, a model 8 using forward stepwise method was built. ATT were added to the model (Table 3) . SN were 9 excluded at the first step because they had significance values larger than 0.05. Finally, even 10 though PBC had a significant value, it was left out on the last step because it did not contribute to 11 better fit the model. For a logistic model, when the intercept is zero, the logit (or log odds) is 12 zero, implying that the event probability is 0.5. This is a very strong assumption that sometimes 13 is reasonable, but more often it is not. Therefore, a highly significant intercept in this model is 14 generally not a problem (27). As a further check, the backward stepwise method was used, not changing the above 20 results, making confident about the reliability of the model. The Hosmer-Lemeshow and the C.C.
21
Brown test report that the model adequately fits the data, since the values are higher than 0.05.
22
The model is reported in the equation (1): (Table 4) . the app showed a significant and positive correlation (rs = 0.652, p<.001).
11
An important issue to understand the potential success of Optimod'Lyon is to assess the 12 willingness to pay for using the application that, after the test, was significantly lower than 13 previously stated (Z=-2.062, p = 0.039).
14
The ergonomics of Optimod'Lyon was evaluated through three criteria: easiness to use, 3.062, p=0.002), showing that people faced more difficulties than expected using Optimod'Lyon.
18
The statement "I did not lose a lot of time using Optimod'Lyon", was only present in the ex-post 19 questionnaire; while 21 participants agreed that they did not lose time using the application, 10 20 disagreed.
22
Change of constructs of TPB after the test
23
Before the test, a principal component analysis, using the statements from the ex-ante predicting power of the TPB constructs and will be discussed in the next section.
38
DISCUSSION AND CONCLUSIONS
39
The results have showed there were no restraint in using Optimod'Lyon, as long as participants encouraging the use of more sustainable transport modes thanks to a better information on them.
9
To this end the Optimod"Lyon project was funded to develop a so far inexistent tool , application to understand and assess its effects on the mobility patterns of the participants.
13
At the onset of the test, travellers" assessment towards the travel planner was slightly positive, 
26
In addition, after the test, the results were in line with previous studies, meaning that few 27 people used this app on a daily basis or for planning daily commuting, while it was most often 28 used to plan occasional trips (30,31).
29
The facts prove that the app alone had no influence on the modal shift and that the users" 30 expectations were higher as regards what they experienced during its use.
31
The reasons for such a mismatch are several; arguably, the real time feature of The willingness to pay for its use also lessened after the test, showing a relationship with 2 the lack of time saving allowed by the app. However, the lack of willingness to pay for such 3 applications is largely found in previous studies (33,34,11).
4
The expert group on Urban ITS (2011) (36) concluded that the implementation of the
5
Multimodal information system was the most economical method to get a reduction of 24,000 6 tons of CO 2 /year in Lyon, equivalent to 1% of modal shift from cars to bikes and/or public 7 transport. The results of this research lead to mistrust the capacity of those systems, by 8 themselves, to get 1% of modal shift. Those systems have to be part of a wider strategy to 9 achieve sustainable urban mobility, including more investments on public transport, on 10 pedestrian/bicycle routes and measures to cut down on car use.
11
The participants stated that this app did not help them to reduce environmental impacts to 12 the extent they expected. However, notwithstanding the strong awareness of environmental 13 problems, a low intention to reduce car use is recorded (36) and is confirmed in our sample 14 where the intention to use more sustainable modes (PT, bike sharing, carpooling) if real-time
15
information is available decreased after the test, as also showed by the lack of fit of the TPB 16 model.
17
The intention is the best predictor of the future behaviour unless strong habits towards the 
36
The ATT, PBC as well as intentions did not change significantly. The stability of 37 intentions and of perceived behavioural control could explain the observed behaviour stability.
38
Those factors presumably determined the behaviour in the past and, as this remained unchanged,
39
prompted the corresponding behaviour in the future (13). This observed lack of fit of the TPB
40
can be related to the participants" high frequency of past behaviour, which leads to mobility 41 habits, strongly influencing the process of modal choice. Hence, the behaviour under consideration, rather than being completely reasoned, is partly under the direct control of the 1 stimulus situation, that is, the repetition of the habitudinal performance (13). intention.
18
The conclusions of this study should be considered with caution due to the sample size
19
(ex-ante=50; ex-post=46); nevertheless they are confirmed by the results of the focus groups and 20 they match well the outcomes of other studies. Nevertheless, it is not possible to generalise these 21 conclusions as it was impossible to have a control group since all participants got a smartphone.
22
This limitation is not uncommon in field studies, but it raises the possibility that events other 23 than the introduction of the multimodal app may have produced the observed effects (13).
24
This research provides, nonetheless, added value as regards the impacts ATIS can have 25 on mobility and may be a starting point for future studies. 
30
In this research the TPB model was applied to predict the modal shift when using real 
